Error-prone replication of West Nile virus caused by ribavirin.
Ribavirin has been reported to cause error-prone replication and viral extinction in RNA viruses. The antiviral activity of ribavirin against West Nile virus (WNV) was evaluated in various cell lines to select a model in which mutagenic effects could be studied. The antiviral activity was greatest in HeLa cells as compared to CV-1, L929, Vero, or MA-104 cells. WNV was also passaged sequentially in cell monolayers treated with ribavirin to determine whether cumulative mutations could lead to viral extinction in these cell lines. The virus was abrogated in HeLa cells after 4 passages, while high viral titers persisted after many passages in other cells. A molecular clone of WNV was propagated in HeLa cells treated with 15 microg/mL ribavirin, and sequencing of viral genome segments revealed significant increases in transition mutations, demonstrating that ribavirin induced error-prone replication. The relative infectivity of viral RNA synthesized in the presence of ribavirin was shown to be reduced compared with untreated controls. These data support the hypothesis that error catastrophe is one of the modes of action for ribavirin against WNV.